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Phytochemical investigation of the rhizomes of
Ligularia intermedia results in the isolation of two new
terpenes together with five known compounds. The
structures of the new terpenes have been determined as
4-isopropenyl-l-methyl-2, 5-cyclohexadien-I-ol 2 and I
8a-hydroxyeremophil- 7( 11)-ene-12,8jJ (14jJ,6a)-diolide
4 by spectroscopic methods.
Ligularia intermedia (Compositae) is widely used
as a folk medicine for the treatment of influenza
and tuberculosis etc. I The chemical constituents of
this plant grown in China have not beenstudied".
Herein we report the isolation and characterization
of two new terpenes 4-isopropenyl-l-methyl-2, 5-
cyclohexadien-l-ol 2 and 8a-hydroxyeremophil-
7(1l)-ene-12,8,B (14,B,6a)-diolide 4, along with
five known terpenes, 1-methyl-4-(1-hydroxy-l-




diolide .55, methyl furanoeremophilan-Ldzs-carb-
oxylate 65 and furanoeremophilan-14,B, 6a-olide 7.
Compound 2 was obtained as a colourless oil.
The ElMS revealed a molecular ion peak at m/z
150 (CIOHI40).The IR spectrum demonstrated the
presence of hydroxy (3371 cm') and olefinic
(1609, 1510, 1449 cm') groups. The IH NMR
spectrum showed signals for three methyl groups
at 52.34 (3H, s, 7-CH3) and 1.57 (6H, s, 9,
10-CH3), two groups of symmetric double peaks at
57.38 (2H, d, J=8.1Hz) and 57.15 (2H, d,
J=8.1Hz). The 13CNMR spectrum exhibited four
signals for double bonds (5146.16, C; 136.26, C;
128.87, CH and 124.30, CH). It should be a
symmetric monoterpene. There was two possible
structures for compound 2. On comparing of 2
with 1, the chemical shifts of protons and carbons
of both the compounds were found to be very
similar. The UV spectrum showed Amax for 1 at
280 nm and for 2 at 257 nm. Based on these data
the structure of 2 should be 4-isopropenyl-l-
methyl-2, 5-cyclohexadien-l-01.
Compound 3 was obtained as colorless needles,
mp 148-50°C. Its ElMS exhibited the molecular
ion peak at mlz 170 (CIOHI802). The IR spectrum
showed the presence of hydroxy group (3247 cm')
and double bond (1640, 1461, 1443 cm "). The IH
NMR spectrum showed signals due to methyl
groups at 51.70 (3H, s, 10-CH3), 0.90 (3H, d,
J=7.8Hz, 8-CH3) and 0.76 (3H, d, J=6.6 Hz,
9-CH3) and two hydroxy groups at 3.10 (2H, brs
20H). The BC NMR and DEPT spectra showed
that compound 3 possessed 3xCH3, 1xCH2, 5xCH
and a quaternary carbon (one double bond, two
methynes each connected with a hydroxy group).
The product was prepared by the treatment of
compound 2 with acetone in the presence of
p-TsOH. Thus, compound 3 was identified as [lR-
(1a, 2a, 6a)]-3-methyl-6-(1-methylethy1)-3-cyclo-
hexene-1, 2-dioI4.
. Compound-4 was-obi-ainedas colorless platelets.
The ElMS showed the molecular ion peak at mlz
278. HREIMS analysis revealed the molecular
formula to be ClsHlsOs (mlz 278.1156 [M]'),
indicating seven degrees of unsaturation. The IR
spectrum revealed the absorptions of hydroxy
group (3407 ern"), two carbonyl groups (1782 and
1754 cm') and double bonds (1462, 1445 em").
The IH NMR spectrum contained signals for two
methyl groups at 01.29 (s, 15-CH3) and 2.00 (s,
13-CH3); The BC NMR and DEPT spectra
indicated that 2 possessed 2xCH3, 4xCH2, 3xCH
and six quaternary carbons (two ester carbonyl
groups, 8175.47 and 170.38; one double bond,
0150.41 and 129.39), and thus it should be a
tetracyclic sesquiterpene. The l3CNMR and DEPT
spectra also showed that 2 contained two carbon
atoms connected to oxygen (082.68, CH and
109.32, C); the hydroxy group should be at C-6 or
C-8. The IH NMR spectrum revealed that the
signal at 05.08 was a singlet. Therefore, the
hydroxy group should be at C-8. The relative
configuration of H-6 was determined by NOE
difference spectrum; irradiation of 15-CH3(01.29)
caused enhancement of H-6 (05.08, 10%). The
configuration of H-6 should be fi. Naya et al" and
Moriyama' reported that the configuration of 8-0H
could be determined on the basis of the spin-
coupling constant ofH-6 and H-11. By comparison
of compound 4 with S (05.12, 1H, q, J= 1.8Hz,
1:1-6),no coupling in compound 4 was observed
~5.08, IH, s, H-6), and thus the configuration of





General. All melting points are uncorrected. IR
spectra were recorded in KBr pellets using a FT-
Nicolet-5DX spectrophotometer (4000-400 em"),
UV spectra were measured on a Beckmann DU-7
spectrophotometer (800~190 nm, solvents:
MeOH). IH NMR and BCNMR spectra were taken
on a Varian-300 spectrometer at 300 MHz and 75
MHz, respectively (internal standard: TMS). Mass
spectra were obtained using 70eV electron impact
ion source. Silica gel (200-300 mesh) for CC and
silica CF2S4and H for TLC were supplied by
Qingdao Marine Chemical Factory.
Plant material. Ligularia intermedia was
collected from Xinglong Mountain; Hebei
Province in August 1995. It was identified by Profs
Hu-Biao Chen and Peng-Fei Tu.
Extraction and isolation. The air-dried rhizomes
of L. intermedia (2.5 kg) were pulverized and
extracted at room temperature with petrol (60-
90°C)-Et20 (2:1) (7 daysx2). The extract was
concentrated under vacuum to give a residue
(66.4g) which was subjected to silica gel column
chromatography using petrol containing gradually
increasing amounts of EtOAc as eluents. The crude
column chromatography fractions obtained were
further purified by repeated column. c}~r.-?mato-
graphy eluting with petrol (60-90°C)-EtOAc and
finally by preparative TLC to afford 1 (30. mg,
1.2x10-3 %), 2 (25 mg, 1.2x10-3 %), 3 (125 mg,
5xlO-3\ :0), 4 (l00 mg, 4xlO-3 %), 5 (300 mg,
1.2x10-0 %), 6 (50 mg, 2x 10-3 %) and 7 (l2g,
0.48%).
I-lMetbyl-4-propenyl-2,S-cyclobexadien-l-ol 2-
MS: 150 (M+, 4%), 135 (M+ -CH3' 16), 117
(M+-CH3-1I20, 10),91 (5), 83 (100); UV (MeOH,
run): 257, 212; IR (KBr, cm'): 3371,3020,2970,
2922, 1609, 1510, 1449, 1360, 1256, 1169, 1114,
1039, 954, 817; IH NMR (CDC13, oppm): 7.38
(2H, d,J=8.1Hz, H-3, 5),7.15 (2H, d, J=8.1Hz, H-
. ) 132, (> , 2.34 (3H, s, H-10), 1.57 (3H, s, H-8, 9); C
NNfR and DEPT (CDCI3, oppm): 72.50 (C-l),
12'4.30(2, 6-CH), 128.87 (3, 5-CH), 146.16 (C-4),
136.26 (C-7), 31.90 (8,9-CH3),21.12 (10-CH3).
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8a-hydroxyeremophil-7(1l)-ene-12,8jJ (14jJ,6a)-
diolide 4-mp 166-67°C; [a]D+87.5° (c 0.28,
Me2CO); HREIMS: 278.1156 (CIsHI80S); ElMS:
278 (Mi', 30%),260 (M+-H20, 90), 222 (20), 191
(15), 135 (25), 109 (40), 95 (70), 79 (50), 43 (100);
UV (MeOH, nm): 217; IR (KBr, em"): 3407,
2941, 2866, 1782, 1754, 1462, 1445, 1353, 1207,
1193, 1160, 1155, 1141, 1128, 1105, 1034, 916,
893; IH NMR (Me20-d6, oppm): 5.08 (lH, s, H-
6a), 3.13 (IH, brs, HO-8), 2.40-1.30 (lOH, m, H-l,
2, 3,4, 9, 10), 2.00 (3H, s, H-13), 1.29 (3H, s, H-
15); \3CNMR and DEPT (Mep-d6, oppm): 24.75
(I-CH2), 21.14 (2-CH2), 19.98 (3-CH2), 40.88 (4-
CH), 45.28 (C-5), 82.68 (6-CH), 150.41 (C-7),
109.32 (C-8), 35.55 (9-CH2), 33.36 (lO-CH),
129.39 (C-ll), 170.38 (C-12), 9.05 (13-CH3),
175.47 (C-14), 19.88 (15-CH3)'
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